Introduction
Resource Based View theory recognizes knowledge as a strategic resource of firms (Hunt, 1995; Grant, 1996; Hunt & Morgan, 1996; Teece, 1998) . The capability to create and utilize knowledge enables a firm to develop sustainable competitive advantage because knowledge possesses the characteristics of heterogeneity, uniqueness, and immobility (Barney, 1991; Grant, 1996; Hunt & Arnett, 2006; Zack, 1999; Li et al., 2009) . Previous studies have revealed the critical role of knowledge creation in a successful organizations (Nonaka & Takeuchi, 1995; Matusik & Hill, 1998; Gold et al., 2001; Kogut & Zander, 2003; Chia, 2003) Organizations that better utilize knowledge creation process can connect knowledge in new and distinctive ways, and develop market offerings to provide value to customers (Hunt & Morgan, 1997; Lee & Choi, 2003; Nonaka & Konno, 1998) .
The ability to create and use knowledge enables the company to develop sustainable competitive advantages (Barney, 1991; Grant, 1996; Zack, 1999; Hunt & Arnett, 2006) . Knowledge creation process allows firms to amplify knowledge embedded internally and transfer knowledge into operational activities to improve efficiency and create business value (Nonaka & Takeuchi, 1995; Nonaka & Konno, 1998; Nonaka, Toyama & Nagata, 2000) . To examine knowledge creation process, this study adopts the SECI model: Socialization, Externalization, Combination and Internalization (Nonaka, 1994; Nonaka &Takeuchi 1995) for the following reasons ): First, the SECI model is one of the few knowledge creation theories available that explores the interrelationships between explicit and tacit knowledge. Second, the SECI model http://dx.doi.org/10.5755/j01.ee.22.4.719
-444 -contains not only knowledge transfer but also knowledge creation. Third, the SECI model has been widely used in many research areas such as organizational learning and new product development (Nonaka et al., 2000; Lee & Choi, 2003) . In addition, according to the Resource Based View theory the source of competitive advantage in dynamic environments where there is high uncertainty (Koster & Malhotra, 1999) rests on the essential capabilities that are difficult to imitate (Prahalad & Hamel, 1990) as are knowledge Storey & Barnett, 2000; and Reverse Logistics activities (Kotler, 1994; Rogers & TibbenLembke, 1999; Lambert & Burduroglu, 2000) .Currently the number of products returned or out of use is increasing significantly, so management of these products from the point of collection to the origin present a high degree of additional uncertainty on the customer service time, on the origin and the quality of the materials returned. So Reverse Logistics is critical, its importance increases and even greater is the need for information to the proper management of material flow returned (Day 1994; Bowersox et al., 1999; Daugherty et al., 2002) . Even it influences the form of recovery to be used and the sequence of steps that must follow the process of collection and recovery of returned material (Wadhwa & Madaan, 2007) . Gradually with the increase of published papers on Logistics and Reverse Logistics some studies have emerged that point, at first, the relationship between Logistics and knowledge creation (Christopher, 1994; Dunn et al., 1994; Jones et al., 1997; Wijnhoven, 1998; Garver & Mentzer, 1999; Martin & Casadesus, 1999; Arlbjorn & Halldorsson, 2002; Chapman et al., 2002; Moreno, 2005; Manzano & Segui, 2007) . Also in recent years, with an increasing number of studies on Reverse Logistics, there is emerging the research that analyzes the relationship between Reverse Logistics and knowledge creation, although it is still very scarce (Arlbjorn & Halldorsson, 2002; Wadhwa & Madaan , 2004 . We told that the role of Reverse Logistics is critical, its importance increases and even greater is the need of information of the proper management of material flow returned (Day, 1994; Bowersox et al., 1999; Daugherty et al., 2002) . So processes of knowledge creation that enable the capture, storage, retrieval and dissemination of knowledge logistics in the organization become fundamental (Nonaka & Konno, 1998; Rogers &Tibben-Lembke, 1999; Martínez & Ruiz, 2006) The aim of this research is to analyze the relationship between the creation of knowledge and the importance of Reverse Logistics, and how it improves organizational performance.
Research object is the relationship between SECI model and Reverse Logistics.
Research method. Based on theoretical review of scientific literature on SECI model and Reverse Logistics the direct and indirect effects of relations between constructs was analyzed by structural equations model.
Theoretical framework and proposals
To analyze creation of knowledge we have based on the creative organization of knowledge by Nonaka & Takeuchi (1995) where the epistemological dimension of knowledge interrelate through a full cycle of knowledge creation across different ontological levels. We have considered the 4 knowledge conversion modes of this popular model of knowledge creation: Socialization, Externalization, Internalization and Combination, studying every relationship between these modes of knowledge conversion. We will discuss the forms of knowledge creation and its relationship with the importance of Reverse Logistics (Takeuchi & Nonaka, 1986; Henderson & Clark, 1990; Brancheau et al., 1996; Sánchez & Mahoney, 1996; Byrd & Turner, 2000; Robertson & Sribar, 2002; Schalken et al., 2005; Chan et al., 2006) . Then we analyze how this relationship affects performance of the firm because these variables are essential for effective management of any organization (Griffis et al., 2007) .
For these constructs we propose next hypothesis:
The influence of Socialization on Externalization
Socialization processes such as direct interaction, brainstorming, and informal meetings help employees to share and exchange valuable knowledge (Zhang, et al., 2004) . Socialization process seeks to collectivize knowledge embedded in individual members. Frequently social interaction and perception help organizational members to share mental modes and experiences (Nonaka et al., 2000b) . Employees empathize with colleagues to exchange a variety of knowledge for their work and problem-solving (BecerraFernandez & Sabherwal, 2001) , and thus diminish communication barriers between individuals (Nonaka et al., 2000a) . Then, through externalization, employees can understand new product development and increase their involvement in the activities of articulating tacit knowledge into substantial concepts and notions (Nonaka & Takeuchi, 1995; Nonaka & Konno, 1998; Nonaka & Toyama, 2005) . When tacit knowledge is converted to explicit knowledge, it is easier understood by employees. Externalization facilitates employees to express images or ideas as substantial concepts and notions that are needed for new product innovation and development. The newly explicit knowledge is then integrated and disseminated at the group as well as the organizational level (Nonaka & Takeuchi, 1995; Nonaka et al., 2000b) .
Employees need a socialization process to build more interaction to exchange tacit knowledge, solve problems, and avoid mistakes (Quinn, 1992; Nonaka et al., 1996; Li et al., 2009 ). For example, Socialization process facilitates the transformation of tacit knowledge embedded in customers or clients (Nonaka et al., 2000; Nonaka & Toyama, 2005) .Then, Externalization activities articulate tacit knowledge into explicit forms. Such tacit knowledge is articulated into explicit forms through an externalization process. Dialogues, metaphors, or analogies are effective methods to express one's tacit knowledge shared with others. Shared socialization are used to collectivize tacit knowledge existing in individuals of the organization experiences and mental models (Nonaka & Takeuchi 1995; Nonaka et al., 2000) . At that point, to translate tacit knowledge into understandable forms, the firm engages in externalization activities such as action, experimentation, and observation. To formalize explicit concepts Externalization needs the tacit knowledge achieved through Socialization (Nonaka & -445 - Konno, 1998) to share it in the organization (Nonaka & Takeuchi 1995; Nonaka & Toyama, 2003) . Processes of Socialization affect processes of Externalization because participants of these processes must share time and space to work through direct experience for the interaction of these tacit and explicit knowledge (Nonaka & Toyama, 2003) . Therefore, tacit knowledge of Socialization is articulated into explicit forms through Externalization activities .
Thus, we suppose that: Hypothesis 1: Socialization will be positively related to Externalization.
Externalization influence Combination
Combination process can make innovative ideas more usable, thereby crystallizing knowledge into new products or services ). The newly created knowledge from Externalization is then combined, edited, or processed to form more complex and explicit knowledge through the combination process (Nonaka & Konno, 1998) .
Each of the four modes of knowledge conversion represent the ways in which existing knowledge can be "converted" into new knowledge and every mode can create new knowledge independently, but in this case knowledge created may be limited and difficult to apply . That is knowledge creation centers on interrelations between different modes of knowledge conversion (Nonaka, 1994) . Thus, Externalization needs Combination "to embody knowledge in a form that is concrete enough to facilitate further knowledge creation in a wider social context" (Nonaka et al., 1994, 341) .
The use of documents, meetings, and computerized communication networks facilitates this mode of knowledge conversion (Nonaka, & Takeuchi, 1995) . In Combination the knowledge from Externalization is shared within the organization, thus new superior explicit knowledge is disseminated in the company (Nonaka & Konno, 1998) . The combination activities edit and integrate knowledge from Externalization by using documents or databases to generate new knowledge application . Firms can use Combination process to create new knowledge from existing knowledge from Externalization and generate new knowledge application (Nonaka et al., 2000a) .
Also empirical analysis of the 4 dimensions of knowledge creation and relationship between all these dimensions have demonstrated through a confirmatory analysis that the relationship between Externalization and Combination showed the highest values, thus proving to be the dimensions with the most significant relationship of all this analysis .
Thus, we propose that: Hypothesis 2: Externalization will be positively related to Combination
Combination influence Internalization
Internalization process promotes the actualization of new product innovation or the improvement within the organization. Internalization activities accumulate and systemize the experiences and concepts of employees to the organizational tacit knowledge . Trough internalization activities, employees learn by doing autonomously to enrich their experiences and accumulate valuable knowhow in an organization (Nonaka et al., 1996) . New knowledge and skill will enhance the firm's ability to innovate with new products and services, or improve existing ones more efficiently, thereby reducing redundancies and costs (Grant, 1996; Gold et al., 2001; Lee & Choi, 2003; Droge et al., 2003) . The firm utilizes its human capital to transfer tacit knowledge, which becomes the base for further innovation and new routine (Nonaka et al., 2000a; Kogut & Zander, 2003; Lee & Choi, 2003) . So the new higher explicit knowledge obtained and shared through the Combination is applied and used in practical situations that are the basis of new organizational routines, making new tacit knowledge by individuals in the organization through the process of Internalization (Nonaka, 1991; Nonaka, 1994; Nonaka & Takeuchi 1995; Nonaka et al., 2000b; Nonaka & Toyama, 2003) . Also, the spread of explicit knowledge of the combination also occurs through the processes of Internalization (Nonaka & Takeuchi, 1995) .
Through Internalization, knowledge from Combination is transformed into organizational memory and is actualized in practical operations such as new product development or manufacturing procedure (Nonaka et al., 2000b) . To get competitive advantages organizations need to raise superior knowledge maximizing its value (Nonaka, 1994; Lee & Sukoco, 2007; Li et al., 2009; Uziene, 2010) . Therefore Internalization must use knowledge from Combination to start again the whole cycle of knowledge (Nonaka & Takeuchi, 1995; Nonaka et al. 2000a ). So Firms are trying program sequentially all knowledge creation steps for getting successful strategies of knowledge (Duoba & Savaneviciene, 2004) . Thus, Internalization allows to continue the creation of knowledge at a higher level using tacit knowledge of a previous cycle (Nonaka & Takeuchi 1995 , Nonaka et al. 2000 , so it is fundamental to maintain sustainable competitive advantage of the firm (Nonaka, 1994; Lee & Sukoco, 1999) .
Thus, we propose that: Hypothesis 3: The Combination will be positively related to the Internalization.
The influence of the Internalization on the Importance of Reverse Logistics
Creation of this knowledge in Reverse Logistics activities, with multitude of changing resource use and diversity is fundamental (Arlbjorn & Halldorsson, 2002; Wadhwa & Madaan, 2004) due to the high degree of uncertainty regarding the timing and amount of returned material existing in such activities (Ketzenberg, 2004; Wadhwa & Madaan, 2007) . Thus, in the Reverse Logistics process, knowledge creation plays an important role and can be applied in Reverse Logistics with a high degree of success (Nonaka & Konno, 1998 , Wadhwa & Madaan, 2007 , since by the four modes of conversion is stored and retrieved this information logistics, so generating knowledge in the various phases of Reverse Logistics flow is very important in the generation of value to the organization (Nonaka & Konno, 1998) . In particular, through Internalization, explicit knowledge of how the product is returned to the organization is shared and understood by people not directly lead the process, thereby improving decision-making (Nonaka & Konno, 1998) , so it becomes new tacit knowledge by all individuals of the organization through the process of Internalization (Nonaka, 1991; Nonaka, 1994 , Nonaka & Takeuchi 1995 Nonaka et al., 2000b; Nonaka & Toyama, 2003) .
Internalization requires the updating of concepts or explicit methods (Nonaka & Konno, 1998) , so it means that it facilitates data processing of operations, reducing response times and improving decision making in Reverse Logistics processes (Lau & Lee, 2000) , so Internalization develops the flow of information management and it is needed to reduce uncertainty of Reverse Logistics processes (Ketzenberg, 2004; Wadhwa & Madaan, 2007) .
Thus, we propose that: Hypothesis 4: The Internalization will be positively related to the Importance of Reverse Logistics.
The influence of the Importance of Reverse Logistics on the performance
Performance measures are essential for effective management of any organization (Griffis et al., 2007) . Continuous changes in the way of competing and technology mean that the company must maintain a customer-centric strategy and focus on those factors that provide value to them (Drucker, 1954; Johnson, 1998) , which include not only low costs, but also Reverse Logistics De Brito, 2004; Griffis et al., 2007; Sols et al., 2007) , Knowledge Management (García et al., 2009) , and within it, the knowledge creation (Nonaka & Takeuchi, 1995) .
Many research works have demonstrated that Reverse Logistics is important to enhance organizational performance (Dutton & Dukerich, 1991; Fawcett & Clinton, 1996; Rogers & Tibben-Lembke, 1999; Lambert & Burduroglu, 2000; Zhao et al., 2001; Daugherty et al., 2002; Stock et al., 2002; De Brito, 2004; Griffis et al., 2007; Sols et al., 2007) .
Reverse Logistics could be considered as intangible assets of the firm (Russo & Fouts, 1997; Wadhwa & Madaan, 2007) . Thus, organizations that have begun taking the account of these assets have obtained benefits that could support competitive advantage (Kannan & Aulbur, 2004) . Through this intangible knowledge the firm is able to increase the value of its products and service, a much more meaningful interaction with customers, develop new skills in workers to recover the economic value of life products and all of this is reflected on performance (Dutton & Dukerich, 1991; Chan et al., 2005) . Also to develop Reverse Logistics programme is extremely important to increase organizational performance (Bowersox et al., 1989; Fawcett et al.1996; Closs et al., 2005) .
Thus we propose that: Hypothesis 5. The Importance of Reverse Logistics will be positively related to the Organizational Performance.
Methodology
The LISREL 8.70 program was used to test the theoretical model. Then once measuring instruments were estimated and adjusted, we propose a structural equations model based on theoretical framework which incorporating the factors used to investigate the set of hypotheses. There are significant and positive correlations among the study variables. A series of tests (e.g. tolerance, variance inflation factor) shows the non-presence of multicolinearity (Hair et al., 1999) . Figure 1 shows the model proposed, together with the hypotheses contrasted and results.
Our findings show that Socialization is highly related and affects to Externalization (γ11=.98, p<.001) and also it is explained very well by the model, supporting Hypothesis 1. Externalization is also highly related and affects Combination (β21=.97, p<.001), as it was predicted in Hypotheses 2. Externalization is explained very well by the model. 
Conclusions
This study develops a conceptual model to examine the relationship between a knowledge creation process and the importance of Reverse Logistics, and how both intangibles affect firm performance. The results show that four modes of conversion of knowledge affect directly and indirectly the importance of Reverse Logistics, that means the greater presence of the processes of knowledge creation in the organization, more important are the processes of Reverse Logistics, enhancing firm performance. To check these findings we have proposed a positive relationship between the four modes of knowledge conversion: socialization (H1), externalization (H1), combination (H2) and internalization (H3). This is the popular model of creation of knowledge development by Nonaka and Takeuchi (1995) . We have shown this model is related positively to the importance of Reverse Logistics (H4), and this one is directly related to Organizational Performance (H5). Four modes of the conversion of knowledge have indirect effects on performance.
Our model put emphases on the creation of knowledge and Reverse Logistics with the main objective of contrasting influencing factors. This explains the relationship between the creation of knowledge and the importance of Reverse Logistics. Furthermore, we explore whether the relationship between these variables affects organizational performance. All hypotheses were verified.
For the set of hypotheses about the creation of knowledge our results have been very significant. Furthermore, socialization directly affects externalization and it has an indirect influence on combination and internalization. Externalization affects combination, the latter affecting internalization. So we confirm a close relationship between different forms of knowledge conversion model proposed by the creation of knowledge by Nonaka and Takeuchi (1995) who proposed creation of knowledge through interaction of tacit and explicit knowledge between the four forms of knowledge conversion. The importance of Reverse Logistics is increasing (Dowlatshahi, 2000; Wadhwa & Madaan, 2007) . In general, at a theoretical level we find enough literature that supports the main hypothesis of the relation between the creation of knowledge and Reverse Logistics. It is necessary that the organization had capacity to generate new knowledge, which reduces the uncertainty of Reverse Logistics processes (Arrow, 1962; Galbraith & Kazanjian, 1986; Drucker, 1993; Rogers & Tibben-Lembke, 1999) . Thus, our results confirm the existence of direct and indirect effects of four modes of creation of knowledge on the importance of Reverse Logistics, and it reinforces the belief that these intangibles are important in dynamic environments with high uncertainty, such as stated in the Resources Based View Theory (Prahalad & Hamel, 1990; Nonaka & Konno, 1998; Koste & Malhotra, 1999; Scarborough et al., 1999; Storey & Barnett, 2000; Stentoft & Halldorsson 2002; .
Regarding an organizational performance, results provide empirical evidence on the existence of a positive and direct relationship between importance of Reverse Logistics and organizational performance, and the existence of positive indirect effects of four modes of conversion of knowledge and performance. Such knowledge conversion enables firms to integrate an emerging knowledge into its strategic development (Nonaka, 1994) , and they can create new knowledge and develop new product at a lower cost and more speedily than competitors do (Droge et al., 2003) . Thus, knowledge creation provides an opportunity for firms to enhance efficiency and sustain competitive advantages (Nonaka et al., 2000a; Chia, 2003) . Also through Reverse Logistics the firm is able to increase value of its products and service, a much more meaningful interaction with customers, develop new skills in workers to recover the economic value of life products and all of this is reflected on performance (Dutton & Dukerich, 1991; Chan et al., 2005) . So, given a higher level of competition and complexity of environment, to implement Reverse logistics programs must be a key objective for companies since it leads the organization to limit its competitiveness, reducing uncertainty and anticipating the ever changing characteristics of these activities (Bowersox et al., 1989; Fawcett et al.1996; Closs et al., 2005) .
